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IBM Storage is about the smart movement and management of information
IBM Storage Grows Capacity without Complexity

IBM Smarter Planet Vision

The world is The world is Information is 80% of new
flatter and generating 15 doubling every 18 data growth is
smaller. Now petabytes of months. Storage unstructured
it s becoming data daily. capacity is growing content.
smarter. 45% yr.

How do | create an infrastructure that drives down cost, protects information, and
delivers new intelligence to enable smarter business decisions?
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Inescapable Data Growth -- Client implications

Data Deluge @

@ Did You Know?

Estimated Enterprise Data Growth in 5 Years?

650-.

80% Will be Unstructured!

Gartner.
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1 : Virtualization - SVC Inside - Storage Virtualization

da mnuasalunisnuaiadnsaldaidudayaatuunaiaieiaziansin'ls
dundleidien wazauisavinnsudmsianisiiayaldannaiunaiy dransinaaauiia
229 SAN Volume Control (SVC) un'131uaa 29919 IBM Storwize V7000 #
ANNaEINsaLifausaduanasaiviadug dan Taabidasdaalnsalifiudu vinlv
guNsaU3nsIansanasaifiaganaldieiazitadadulédns

Hitachi EMC NetApp IBM Sun HP NEC Bull Fujitsu Pillar

Legacy disk attach

Network

USP CLARIION, FAS ESS, FASIT StorageTek MA, EMA iStorage StoreWay Eternus Axiom
Lightning, Thunder ~ Symmetrix, DS3/4/5/6/8 MSA, EVA
TagmaStore VMAX XV XP
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2 : Consolidation
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HanalARNNTHINUINLALLANNUAAIRRANAaIN19 11N TaadlssiannuaIRf A TIA
WRanlidauadnauzuaviiaya’lewn SAS, Nearline-SAS uay SSD

External
Virtualization

L
=
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= Server attachment to Storwize V7000
using 10 Gigabit iISCSI HBAs

= Not used for external storage attachment
or system-to-system communication,
which use Fibre Channel

» Enables customers to connect servers to
Storwize V7000 using high-performance,
lower-cost IP networks

» Improves iSCSI throughput up to 7x
compared with 1 Gigabit

= Enables support for more iISCSl-attached

servers, further helping reduce costs

14

Host servers with

Host servers with 10
Gigabit iISCSI HBAs

Fibre-attached
hosts

Gigabit iISCSI HBAs

E

IBM Client Use

Control enclosure
Storwize | model 312 or 324

V7000

SAN Storage Zones

@@@ External Fibre-
attached storage

(optional)
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10 Gigabit ISCSI (continued)

Delivered in two new control enclosure models
— 2076-312 (twelve LFF drives)
— 2076-324 (twenty-four SFF drives)

Each node canister (controller) has two 10Gbps iSCSI ports
— Also two 1Gbps iSCSI ports and four 8Gbps fibre channel ports
Supported by Storwize V7000 Software Version 6.2
Existing Models 112 and 124 may be upgraded without disruption to new models
— Upgrade is customer installed
— Upgrade GA August 15 (ordered in AAS as a model conversion)
Existing control enclosure models will continue to be offered for customers not needing 10Gbps iSCSI

8Gbps 10Gbps
FC ISCSI
1Gbps
ISCSI
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Storwize V7000 Clustered Systems
Scale UP and/or OUT as business requirements grow

Control enclosure 1  Control enclosure 2 Control enclosure 3 Control enclosure 4

= SCALE OUT to add performance

= Clustered systems provide smarter scalability

= Buy only as much capability as you need, when you
need it

= Increase performance, connectivity and cache

= Clustered system operates and is managed as a single
system

Non-disruptive scalability vs. disruptive controller swaps
= SCALE UPto add capacity

17 IBM Client Use © 2010 IBM Corporation



IBM Easy Tier™

18

ansomudszansnmlg. ..

3X

Tag lidogu

IBM Client Use © 2010 IBM Corporation



For Clients Who Need Advanced Features and Scalability —

Dynamically scale ...

SCALABILITY

... capacity

< <

19

) _ —j _ 7 v" For high capacity applications such as

— ! ] - - 2 ¢ archive, dynamically add capacity by
:j :i :; l:} 3 2 B 3 E 3 Q g g adding disk enclosures.
:; = : .lq 33— H . b B ~ == v ...or mix with additional performance...
SEEE =228 EBEEaas
... features

vFlashCopy vPractice DR recovery :

vSAN Visualization vAutomated failover / fail-back 7 Many feat'ures ..are mclu?ed.

vPerformance management vThin Provisioning v ggg‘/’vgé?u'; preinstalled in the system for

M M' . . . .

etro Mirror “Performance optimization v Premium features are already installed.

vGlobal Mirror

“Virtualization

IBM Client Use
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For Clients Who Need Efficiency

Thin provisioning

L—‘J . Dynamic

With thin provisioning, applications can
grow dynamically, but only consume space
they are actually using.

Without thin provisioning, pre-allocated
space is reserved whether the
application uses it or not.

More productive use of
available storage.

Across all supported host
platforms.

Improve storage utilization by

Performance optimization

H ~ Transparent

E ! reorganlzatlon
Hot-spots due to poor data layout.

Optimized performance and throughput.

Analyze system performance
and throughput.

Transparently rearrange the
data to eliminate hot-spots
and balance utilization of all
components.

IBM Easy Tier SSD Management

SSDs HDDs SSDs HDDs
" 4' .
:I:i Automatic

g ‘ Relocation é
=1

Hot-spots due to poor data layout.

Optlmlzed performance and throughput.

Busiest data extents are
identified and automatically
relocated to highest
performing Solid-state Disks

Remaining data extents can
take advantage of higher
capacity, price optimized
disks

20 IBM Client Use
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For Clients Who Need Migration and High Availability

MIGRATION

Transparent data
movement

,,,,,

Network

s | ication
—— A
| —

server

v Efficiently manage
technology upgrades and
lease terminations by
transparently moving
application data from
legacy disk arrays to the
new system.

Reduce migration elapsed
time from weeks or months
to days

Local Mirror

For ultra-high availability applications,
synchronously mirror application data between
two separate disk enclosures attached to the
same system.

V" Convert volumes from "thick to thin”

21
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For Clients Who Need Availability

FlashCopy

AVAILABILITY

Up to 256

~i:

Create instant application copies
for backup or application testing.

Make better use of space with
incremental (only changed blocks)
or space-efficient (thin provisioned)
snapshots.

Reduce space required for copies
by 75% or more

FlashCopy Manager

ORACLE’|

SAP4
§th_ Server'|

B |

| ————

Integrated, instant copy for critical
applications

Virtually eliminate backup
windows

Rapidly create clones for
application testing

View inventory of application
copies and instantly restore

22
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Better TCO 2a1lvidsznisinatingtinasgy

FProven IBM software functionalities

» Easy Tier (dynamic HDD/SSD management)

» RAIDO, 1,5, 6, 10

= Storage virtualization (internal and external disks)
= Non-disruptive data migration

» Global & Metro Mirror

» FlashCopy up to 256 copies of each volume

= Thin provisioning

23 IBM Client Use

New advanced software functions

» New GUI (easy-to-use, web based)

= RAS services and diagnostics

= Additional host, controller and ISV interoperability
= [ntegration with IBM Systems Director

= Enhancements to TPC, FCM and TSM support

Admin finar T
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kq458vb.ibm > Monitoring > System ¥

N . Management Node (mgmt002st001) ¥ 1dentify
Name mgmt002st001
Status oK
Serial Number KQ458VD
Version 3.4.0.7

_ﬁ‘ﬁ—

CoemLshe g

%ﬂﬂ1§1W5llﬁ$Uaﬂﬂﬁﬁﬂlﬁﬂiu
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HUUNYD.

kg458vb.ibm
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perf2 > Home > System Status

a Connectivity

Dene

l
1

perf2 (5.1.0.0)

Enclosure 2 [ onine

¥ 1denzify

Visually identify
hardware areas of
concern

0 @ 0 Running Tasks |
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Real-time Performance Statistics
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= Gathers system level performance
statistics (CPU utilization; port utilization
and I/O rates; volume and MDisk 1/O
rate, bandwidth, latency) in real time with
sampling rates down to 5 sec.

» Provides a snapshot view for immediate
monitoring with 5-minutes of performance
N history

IBM Client Use

= Get “immediate” monitoring during
environmental changes

= Troubleshoot sudden drops in performance

= Pair up with TPC for complete performance
solutions
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IBM Systems Director Storage Control

Centralized management to reduces

costs and complexity across server
and storage

Integrated:
v’ Discovery
v’ Inventory
v’ Alerts
v Monitoring
v Configuration
v Provisioning

With VMControl:

v’ Integrated virtualization management
across server, storage, network

v Image repository and management:
Storage provisioning for image
creation, deployment, and cloning

v’ Storage System Pools:

Manage storage system pool
lifecycle, take group actions across
pool and policy based storage
placement, provisioning, and cloning
actions within the pool

29

System z

Director + Storage Control

DS8100,
DS8300,
DS8700,
DS8800

i)

Storwize V7000

IBM Client Use

Power Systems

X1V

Power
Systems

BladeCenter System x

Brocade Fibre
Channel switches

DS6800

Included in
Base Director

IBM SVC

DS3400, DS3500, DS4100, DS4200,
DS4300, DS4400, DS4500, DS4700, DS4800,
DS5020, DS5100, DS5300,

Included in Base Director

© 2010 IBM Corporation



Replication Features Overview

*"|P Replication (*)
—Application-integrated capabillities for clients
needing instant recovery with
cost-optimized disaster recovery options

*Fibre Channel Replication

—Application-integrated capabillities for clients
needing instant recovery with
full-featured enterprise replication solutions

30 IBM Client Use © 2010 IBM Corporation



IP Replication Features

Snapshot replication

Replication
FastBack —, FastBack
y . IP Network
ORACLE yirtual machine " virtual machine

DB2.

Lotus. | ==
SQ L SEWEF l/ Dedupllcated
l/l/l/ 1 shapshots

Create instant copies of
applications or file systems
for backup

Make better use of space
with incremental (only
changed blocks) and
deduplicated snapshots
Replicate snapshots off-site

for disaster recovery

Enterprise snapshot replication
TS ) ST
i

3
TOA

Deduplicated
Replication Tivoli.

Storage Manager 6

31 IBM Client Use

For enterprise and branch
office configurations
Replicate distributed
snapshots to a central
Tivoli Storage Manager
server for Unified
Recovery Management
and disaster recovery
Make better use of
network resources by
deduplicating data before
transmission 2010 1BMm corporation



Fibre Channel Mirroring Features

Mirror data off-site Synchronously over Metro distances
— Asynchronously over Global distances
Application-level consistency groups

- _—

— Network —

y/ 1

— —

Practice and Automatically Respond to Disast(i“:rosr critical application consistency

== == groups, freeze the Mirror and take a

—  Network consistent
— P— FlashCopy

Tﬁf:c‘iivcfy Practice application recovery

ol procedures from the FlashCopy
Detect mirroring failure and
automate failover to Recovery

Site Switching Automation WenitasrnaTeaae aftbwissasite
ORACLE I switching from a single console
DB2. i | (Applications, servers, and storage)

SAP4 — —  Network ).,
B
_volume

] & server
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IBM Storwize V7000 Value

= Very compact packaging: controllers and disk in just 2U
— Half to one-third rack space required by EMC CLARIiON CX4-240
Completely new GUI based on well-received XIV GUI
— Provision a volume in as few as six clicks; setup system in as few as ten clicks
— Proven to be very easy even for novice users in UCD tests
Enterprise-class capability
— Sophisticated local and remote mirroring
— Integrated server and storage management
High performance in a midrange disk system
— Up to almost 1M IOPS
— Up to 82,000 IOPS for “database-like” 70/30 R/W workload
Integrated non disruptive migration function
— Speeds time-to-value from weeks or months to just days
— Minimizes downtime for migration
— Eliminates cost of add-on migration tools
Integrated no-charge Easy Tier function
— Application throughput improved up to 200%, up to 30% improved response time
Integrated no-charge thin provisioning function
— Reduce disk capacity required by 20% or more; reduce disk capacity for copies by 75% or more
Similar benefits to SVC when virtualizing external storage
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Thank You

For more information, please visit
Ibm.com/storage/storwizev /7000

IBM Client Use
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Legal Information and Trademarks

The following terms are trademarks of International Business Machines Corporation in the United States, other countries, or both:
IBM, IBM Logo, on demand business logo, Enterprise Storage Server, xSeries, BladeCenter, eServer, ServeRAID and
FlashCopy

IBM, the IBM logo, ibm.com, IBM System Storage, are trademarks of International Business Machines Corp., registered in many jurisdictions worldwide. Storwize,
storwize.com and the Storwize logo are trademarks of Storwize Inc., an International Business Machines Corp. company, and may be registered in many jurisdictions
worldwide, and used under license by International Business Machines Corp. A current list of IBM trademarks is available on the Web at "Copyright and trademark
information" at http://www.ibm.com/legal/copytrade.shtml

The following are trademarks or registered trademarks of other companies.

Intel is a trademark of the Intel Corporation in the United States and other countries.

Java and all Java-related trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc., in the United States and other countries.
Lotus, Notes, and Domino are trademarks or registered trademarks of Lotus Development Corporation.

Linux is a registered trademark of Linus Torvalds.

Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.

SET and Secure Electronic Transaction are trademarks owned by SET Secure Electronic Transaction LLC.

UNIX is a registered trademark of The Open Group in the United States and other countries.

* All other products may be trademarks or registered trademarks of their respective companies.

Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The
actual throughput that any user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/O
configuration, the storage configuration, and the workload processed. Therefore, no assurance can be given that an individual user will achieve throughput
improvements equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the
results they may have achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and
conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the
information may be subject to change without notice. Consult your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and
cannot confirm the performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be
addressed to the suppliers of those products.

Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

This presentation and the claims outlined in it were reviewed for compliance with US law. Adaptations of these claims for use in other geographies must be reviewed
by the local country counsel for compliance with local laws. )
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Notices and Disclaimers

Copyright © 2010 by International Business Machines Corporation. All rights reserved.
No part of this document may be reproduced or transmitted in any form without written permission from IBM Corporation.

Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to change without notice. This
document could include technical inaccuracies or typographical errors. IBM may make improvements and/or changes in the product(s) and/or
program(s) described herein at any time without notice. Any statements regarding IBM's future direction and intent are subject to change or
withdrawal without notice, and represent goals and objectives only. References in this document to IBM products, programs, or services does
not imply that IBM intends to make such products, programs or services available in all countries in which IBM operates or does business. Any
reference to an IBM Program Product in this document is not intended to state or imply that only that program product may be used. Any
functionally equivalent program, that does not infringe IBM's intellectually property rights, may be used instead.

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER OR IMPLIED. IBM
LY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT. IBM
shall have no responsibility to update this information. IBM products are warranted, if at all, according to the terms and conditions of the
agreements (e.g., IBM Customer Agreement, Statement of Limited Warranty, International Program License Agreement, etc.) under which they
are provided. Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or
other publicly available sources. IBM has not tested those products in connection with this publication and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products. IBM makes no representations or warranties, ed or implied,
regarding non-IBM products and services.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or
copyrights. Inquiries regarding patent or copyright licenses should be made, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 1 0504- 785
U.S.A.
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Special notices

38

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available in
other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM offerings
available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources. Questions on
the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give you
any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY 10504-
1785 USA.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or guarantees
either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and the
results that may be achieved. Actual environmental costs and performance characteristics will vary depending on individual client configurations
and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type, equipment type
and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or withdrawal without
notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.
All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.
IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in this
document may have been made on development-level systems. There is no guarantee these measurements will be the same on generally-
available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users of this document should
verify the applicable data for their specific environment.

Revised September 26, 2006
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